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(54) ADAPTIVE RECORDING METHOD FOR HIGH 
DENSITY OPTICAL RECORDING DEVICE AND 
CIRCUIT FOR IT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an adaptive 
recording method for a high density optical recording 
device and a circuit for this method. 

SOLUTION: The device includes a discriminator 102 
which discriminates the size of a present mark of 
inputted data and the size of a preceding and/or 
following space, a generator 108 which controls the 
waveform of a recording pulse in accordance with the 
size of a present mark of inputted data and the size of 
the preceding and/or following space to generate an 
adaptive recording pulse, and a driver 110 which 
converts the adaptive recording pulse to a current 
signal form in accordance with the driving level of the 
optical output of each channel to drive a light source. 
The width of tiie first and/or last pulse of recording 
pulses are changed in accordance with the size of a 
present mark of inputted NRZt data and the size of a 
preceding and/or following space, and then jitter is 
minimized to improve the reliability and the performance 



of the system. 
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(a) A;>]T-5'(D^S(7>v-^<D;*:$$i:l-:iflJiLK/^ 

LT Jif&M'JflEIS/N'VUX ^ fg^-r i>f6^ <!: . 

(b) Hi)feii)t>6<)^i:tBfi/N°;uxir<fc y HtrfeA:^iT-*— ^ ^ 

[it*«2] fi^ (a) ispgr-iijatux^-x 

[IS* II 3 ] BtJf B (a) ISPgT? Itm^CD V — A ^ $ 

t Jiil^cDX'^— xcD:^^ ^ (CIS; c.TMiBS^ro/N°;uxo? 
Tl^x ■:/ v;7i<^^$;h.^ilffc6<]^flBiiyN°;UX$SI:i-r'S 
z i: 1 icsBKcOJSJSW^fBBIS:^;^. 

[ II 4 ] Btj aB (a) SP'b' T? I* JiifIX ^ - X O A # ^ 

xo):*:* * icis i:t HirfBa^a)/Oux<DTKx v? 

A<Hr^ ^ tL-§)jS)SW4-BBIi/<;ux ^fl^f -5 w 

[tt^«5] fiti^(a)®^tfi*jaitrx'<-X(D:*:#* 
tm.^(D^—<7a):^^ ts icis i:TBirfBg*;]<»-'<;ux<75± 

jii^cDX'^— x(D:^^$(ci^ji:rHiiiB^^cD/N°^ux<7)T 
i^x<v-::;*^BfF^ic->:7 h^+i-ssiiSM^EtB^/^^ux^fi 

[Il*il6i HutBgla](D/N°;uxa)±»x->-:;^v:; h 

Lfc«8H»t):H5IBm^<D/^;UX<DT^x>vv^->7 I- L 

!t$1t<t^i)li*iI5(ctBtt<DiSrc:>6<]'JftBfS:^;4c 
[I»*il7] B!ilBRff^5^A'>^^;ucD?fe!li;^i*?l^ptai 
ti-^tzitmrnthiKno-t^ 1 -3 T' fe i) Z <!: ^ if*® 
i: -r -5 IS^iieiciBttcDiiifEMnflBfi:^;*. 
[ii^HS] (c) Ai^T'-iS'A^^^ K h^-:^^7roT-' 

> K/y;u— ^fft^lciE; i:rMtB5iJS6<jJtctBli/^;ux(D 
lE-r -SfSPf ^ S lc^t;C t ^t^'^fT^l^^ 
III l-tE«E(73JifE:M4-tB»:^;i . 

[tt*ii9] (a) A;*35^-^'<D-7-':7Xu:X'<-X 
(D:*: # $ ^ -^f :^1b $ -B-fc ■::^-lbT^— :?;kd 5 *. 

(b) HillBJMtR ^ ;h.fc zf\tn—^M~nm $ 
7^-^ ^fflt^riB^/<;ux<Di|iiT'— S ^fftb-T-SISPg 
<!:. 



lBI*/^;ux(cJ: y x;*3T-*-^ ^ jtfBIS*H*±lc*Bii^4 

^(DX'<— X(D:^# $ $-=&'<7^/N°;ux^7*;u— tp/^ji. 
X ;u— u:^/ n°;ux y ;u- y :f it L r l5iS 
/\°;uxa)fttoo>/^;ux i:g^ro/^;uxcDti7^— ^« A<ff^ 

^ +1. r I ^ C ^ i: -r * m*li9 (c tB«<30 JSFE; 

± CD y — > ^ I j I Z II :BE (D -7 — ^ CO ^ ^ <t fltj ;^ 1/ / ^ f c 

CD iflT^-- ^ 7!)<i? $ ;tx T I ^ C t ^ <t -r ^ if* JS9 
1 3 IB® (D JS:^ M ?S f fif o 

[ii5ftili 3] fiiB(b)SPiii, 
(bl) lUMx^— ;?.<D:^^$Jii>'3SS(D'7-^;a>:*c^^ 
CDSI'&itlzirBCTgl^JCD/^^UXCD^^x^^r i;(Di>7? hfii 

(b2) SS(D^— <7CD:^#^SLf^)a^x^— xcD:*c^^ 
(ClSCTg^cD/'^^UXCDTP^ic^vv^CDv:? hji^l3rmL 

119 ( ciBiEcDilrE 6^ /cf IBiS:^)i o 

g^cD/^>iux;5.i/y';u^/N';ux^ijT?48/5)c^;hfcIB 

(a) A:^^4x>g)T— -S'CDil^cT)-?— ^(D:*;#$itJaHtj 

(b) *iJSiJStLyr3Eii5E(D-7--:7(D::^^S chiafu^u^/Sf- 
ii JU^X ^— xcD:^ ^ $ fc j;& i: r IBI^y <;ux cDg^fl CD/ 

(c) fJia/'?;uxiliiT'— ^ i-fE CTiSfEM^flBI^/^JUX 
^Sg^LTH5tB^P&M?SfBIS/\*;UX(D/ri^CD#5^-V>t^ 

r fjtB^;l^lgij!]^i)SPi(b ^^t;ffiJSM^flBII^^^ 

(bl) miBiamjx^-X(D::^^$tiJ^E<D^--^7CD::^# 
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(b2) mim^(n^-<?<DX^^S.lSiilV^^^—7.(D:k 
y h-r ■S)m2/^V^Xltl7^-^' ^fl^f -SKPgi: ^^trlS 

ti-i) c <!: -r ■5li*^15lcSe«Efl)jS(CM'Jf sfi 

[ii^il 18] (d) mZAtS^-'S' A'^ > K h ^ 

> K/-j7*;u-::?m-§-i-)S CTiuieiirEM'tflBit/^ 
^^iblc^i^, bu8BA:>dT-'5'I*NRZIT— '$'-Cfei)IS^ 

-r ^lEilill i: ^ ^t:iif&6<]'tflBli(alSSo 
[liJRiI 2 o ] fiSBfgStlli. 

tiiim:^^—:^<r>X^^izmi:.rmm.<D/i}v:K(Dm 

fiS^<;uxi|is^— ? irio: i:-cjlcEWnjlBls^/'?;ux$fi± 
-r^tBf*/^;uxfe^ifi:^#t;li^ili9icatt<D)Sfe;fl*i 
>'d:gBli[s]£go 

L r iBfl/ <;ux (7)S^U05/ \°;ux.(Dilii 
'J <t L r $ *i -5 c t ^ t#ta t -r -sw^^zoiztBiKa) 

21 1= sBC£(D^i;&6^/c>:fB^[H!%o 



^ ^f<0A^lzf5 i:TtBli/N°;ux<7)ft^)]ro/N°;ux t < 
;u X ©iH T- ^» A<f?M $ ^iT L ^ ^ C i: ^ -r -5 if * 
«21 icIBtEWJiC&MtffBitlDSS, 

2 4] ffIfB> ^ 'J lrl*ififi^jig«:Ji<7) vSU 
l"iait/N°Jl'X(DSlDCD/OUX&l/S^<?5'^;UX(Diti'?— 
^ A<ff ® $^rL>-5Ci:^*$®^ -r ^l«*iS21 l-IB«£ro 
ma^T'.ffBltlDSg. 

[Ii*il2 5] HtJtBSlD<D/N*;UXO>$iA<pr^$*tfc«S 
rBlSi;BtIfB«^/<;ux<7)iliiA<^^$Hy=fiSFBllc(ip/r^^ 

20lziBt£«JHC6<]'Ej:tBlt[s]S&„ 
[iS*Ii2 6] miBRifS5^-v>^^;KD5feaj*ttS^3Pt 
ai±iSU:8Bf$3taj±ic7)5*.1pI*tA^1 t^i^Si 
t f -Sif *iI25(clBK<DiSf&fi<]<f ifiSlHlif&o 

[0001] 

I^0^<DM-ri>^^t^I^^i7] *fiBj(d:Bs®3tsBis<tii<75 
fctt)rosaiSW^fiB»:^;£^ii;-?-a)iii8Sic<iy . %ts\zitm 
{iy—*f—sr^7t—n (Oi>ttii^^ummw<D^^\z& 

-So 

[O O O 2] 

LTIi. MODDCMagnetic Optical Disc Drive) 
;RI/DVD-RAM (Digital Versatile Disc Random Access M 
emory) -f 3f A<^lf «b*i^o 

[0 0 0 3] za:>jzz>tj:mim^^\tmm^mt<'m^^ 

iS(domain) CDB^Peliftl^lfiJCOJitLOUT. v ^« (j itter) 

tzdbiz ^(D^'^Uiy-j^ ^m^Mt^ i>Zt JbMHJ J: y t M 

[0 0 0 4] 8£^fcli. lll1<D(a)lc^*+lf-J:^l3^ — 
^;!)<3T. 5T. 1 1 T (Tli^ A- >:f^;u^ P XBrel) ^"Clt/S 
^ H/rA:^NRZI (Non Return to Zero Invers ion) t^— ^ 
\Z^LXm^(D{b) {ZTfz^ntz^ O l:iDVD-RAM:7;t-— V y 
h:7*>-:7|c?8jjt$+Lfc«ST*t£av^;t-X (write pulse) 

— fiD*>3T. 4T IIT. 14T(7)fci6(DlHii/N";UX 

[0 0 0 5] En*>. S*5t£ii;b(@1CD(c)). e-<77tai 
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[0006] C<DISIi/N";UA;fiEJf^limm^t. 2.66B DVD 
-RAM*g>p<»:tlH|--efcSo Sn*». 2.6GB DVD-RAM;^2^^ 

li-r ^ C <t (c ;^cf o TiSiS W IBftTb^:^^ rT o f:: o 
[0 0 0 7] ^itoT. llll<;)(b)(C7F*ti/ccfc 3l::ififi/N' 

RAM. -(5y;^lSm2ttjt. in"^. 4.7GB DVD-RAM^ -eiil^ffi 
[0 0 0 8] 

/ci^>(D*^B^cD@Mi*. A:/3$4xi)T-*— '$'a>^gScDv— 
jSi:r5g±$tL*iSi£M3SlBfi/^;u7.^tBS-rs:5?i* 
[0 0 0 9] %mm'^(r>^m%Kti^i(\.i^nr—'^m% 

^ iciS CTiSJSfl^^ftBli/'^^ux ^ LT u-^f- 
^V?!-- KC07feiii:ti^S^^b$1±>&iS^S3ttBi5titl(D 

[0 0 10] 

^(D/N°;ux^l>'*7;u^/^;ux^i]T?4iJ$;^ix/clBlt/N';ux 
cicfcy A:rtT^-^^3feIBSi^s<*±l3Iaii■rs:^;£lcfcl^ 

$WLriiJse^^i:iBiS/N";ux^sg^-r^fs^«t. iSjsm 

^tlBf*/\^;uxiz J: ijm^Xti^-^ ^^IBIi*H*-hlcIB 

[0 0 1 1] mmi]ii(DSd^^mfS.t^tz^(D:i^nmzm 



mcx m^im^mmizmtk l r 3t ;s ^ igisf s ieiis t 

[0 0 1 2] 

*SI0^(c^.^;S^jg5felBfi<SScoy'-A^(D®JSW4"fBfi:^ 

*'j55ijsio2. mmm%m^m^ ^-r =i>io6. tm^< 

t. "yly hV^'^l--:^ (LAND/GROOVE) <I-^lrJSi:rtBit/N° 

04^m^it^-\^tz y . m^^mz!t\:.xmmmmmm 
\oAiz^^m^*itzy'—^ti<wm^^^<^'?izmmt^o 

IBiS/\°;ux^^lll08fiiBti>M^*]»S104oai:^(ciSi: 
LXt^ff^^mm^ii:?>o 

[0 0 13] ;^l^-Cr. m2{z^^Mz'^m<Dmi'F^m37b 

102liA:b$n'i)NRZI-x~-J? (EI3<D (a)) A^?,=S:aa)fB0S 

^) (7)::^^^. iiScDtBIS/\°;uxcDSI;}cD/^;ux(c|S^ 
-r^rniSiicT^x^— x(lUT. )^Xhux^— x^^^t-^) CO 
# ^ <t iSfficDIBii/ N';ux cdS^cd/ \';ux (cls^-T ^ ^ 
§ucDx^— x(iaT. )axisx^~x<t^-r'S)^*ij^iJLr 
lUmj^rz/^fciiiaKx^— xcDA^ ^ tm^(D^—<? 

[0 0 14] CZT% UlmFX^— XCD:^#$. 3Sffi(D-7 
CD;^ ^ ^ <!r lai^X^— X(DX^ ^ li^^ S^ST^n ^ 
&^^4J^x^L=^ ^tzib. z^c^±x<Dm-^-^^%m. 

t>^r(Dii^(7)Sftlc>:4-rSS*0CD/<;uX(D±^X'v 

ii> ^ y /)<ie:^^^^:cDr->x^AX)<1t^tl::^f y . /n— K't? 

ZIt'— ^(7)3SffiCD^ — 'J'CD:^*?. iUBUX^— X(D*:# 

^^l>'iaPtX'^-~'Xco:^^^ ^S/"\;ux^''>iu— 4^/^ 
;ux^';u— S/\'jux^';u— 3f^bL. "7^)1^ 

'-Zfit^itltzm^<D^'-<7(D:^^iS. 'f)\^—Zf\ttMz 

iUbux--^-X(D:^^$:ri/^''^;u— ::^^b$^^yrla^x^- 
x CO ^ ^ ^ ffl L ^ :: <>: t -e ^ ^ o 

[0 0 15] m%mw\m^\oA\t^-^m%m\^it'^^ 

* 4i ^ M X ^-x cd::*^ ^ * ct 3KS<D V - ^7 (D ^ 

* IZj£i:Tg*J[)(D/\*;UX(7)±SX'>i;^fj?^|C'>7? h L 

ri£1b$-y-fcy. ISSc7)^-^cD::t^$<biai^x^— X 
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So CCOI^. •7-~^<DV;U^/'v;U7.5i]{il]3(7)(b)|Z^j^$ 
[00 1 6] ^fc. ISft;M^*i]?aifll04liA;b$nSNRZ 

/ >/;U~ :7 (LAND/GROOVE) if-^l:: IS; C Tlg^ CD v - (Dg 
*J[J (7) / < ; U X CD ± # X *V V <i: 3Ei S V — >:? CD g S <D / \ ; U X 

S li ^ > K <t ^^>iu— ::?lcr5 1: r ^;fx^*4x(DgJS3t a :^ 

[0 0 1 7] fitoT. lBf$;M^*i|^S104ld:A:b$;h'g)N 

1^7.^— x(D:^^$f:ii£i:rgfe)<DA;ux(D±^X'yi; 
cDv:? hia<bg^co/^;uxcDTI^x^v vCDv:? KlSfci^ 
7^— ^ ;ti<ff M ^ tifc p« ^ U * fcl* P V ^> ^ [EllStr 

g*3[)<D/^JUX^g^(D/<;UXCDilJi(iT-V>^-;b 

^ h ^ ^ (Dii^ ^ # >J? JSftfe L fciefS/ N^^u;^?. cDSlg) 
cD/<;ux(Dv'3? hMi:g^(D/^JUxcDi>:7 hfii;!)<SfM^ 
ti5^o g^;]CD/^;^xcD±#x^> v<Dv:7 
n^c-T^— ::^;u«tg^cD/^;uxcDTI^x^>i;(Dv^ 

[0 0 18] ^-<a>106[«Eii;fiff^*iHaiS104$-^;)^^b 
^n/^iz lig^tD / CD i> ^ h {I A^Mfir $ H 

fz y . g^;]CD/\';u:^;Ri;g^(D/^juxcD-?-*t-^**t<Di>37 

h fil S S IS S -r-S C <t t ffi 3IE S o 

[0 0 19] C(Dcfc5^::f5IS/<;^X<D;JS^ft^^*^]^iP^^/\* 

li/^;ux^*Sl08liiBlt;M^$«l (911104 Ax 

(D (f ) (c^ $ 4xfc J: ^ lcJS/$:M^f IBIS/ N^;UX * 
1±. c<D^lSW^i:IBft/N";uxizJ4-r'5&5^-v>^-;KII 

e-^. /WTx) <Dm;jfL<Dat:fx^*ij?a^-5>*ii(ant 
-^(HscDCc). (d). (e))^i:;iitiiiiSiioicEn^n^So 
[0 0 2 0] mj-jfLl^iSfliioiiAs^^tiS^^^-v^^^^u 
t°— /WTX) (Djfctfci^KDlgiSU^^U^. 
=&5^-V>:t^;bmjJ5<D;lSi;h,^Sil?a-r**lgflm-^l3S 

r. U— tf--S'V:t-K(Dii$IM<f^>/;l-3'iS<^Sfc 



fiS^b ^iS C r IBIt$Si*± I ^j: gA ^ ^ r p/tM 
<Diaii;«Jf$^IBI|-r*o C(D|S. lBill«(*±lCf*ll3(D 
(g) l3:?F$*ifrck 3(c|Bli -Y >;!)<ff^i$?:K'Se 
[002 1 ] gp*). E13CD(a) liA:tl$^X^NRZlT'— 
T^fcy. C(DNRZl7^— ^liv— ^ <!:X'<-X<tlcE^^^ 
*t-5o EI3(D(b) l*«5*;tBft;M^^7i^Lrfcy. g:$:fB 
li>j5ff^iiilS(D-7->7<D±#x^v vi3tl:-<TIBfi/<;i-x 

(Dg^;]<D/\;UXCD±^x»vi;:6^0. STilttri^'So !13(D 
(c) (i^j£W^ffBii^^;UX(DS±7til3:tlCD;S^ff$T'fey . 
gl3(D (d) W^flBII/ <;UX(D li — ^^thti(Dm^ 

-^fcy. E13(D(e) l*iiili:M^i:IBIi/N';uX(D/<-f TXpfe 
titi:^CD;JSff^-Cfc^o 

[0 0 2 2] E13(D(f) li:*:^Bj(z<l^iliSW^flBSi/N^ 
)U7.(Om^i:7jk^o C<DaSJSM<*:IBi$/^;UX(Dg*)!J(D/^ 

— ^CD:^^$(DSfe§^-d:l::ci:orB5^l:iv37 hr^, i>:7 

tzmmtkmti)fi<mu^^. miicg^<D/N^;ux(DT 

[0 0 2 3] LTbxL. :J^^0^CDtihCD0iJ^ LT. g^CD/^ 
;u X CD T 1^ X liS^E(D -7 — ^ (D laP? X X CD ^ 
$^#ltl±ric]KS<D-7-<7CD:*:#$lrf5i:TBiF»|:iv^ 

h-e^. g?;!]cD/'v;uxcDJi#x^y i;:RD:g^cD/^;ux 
(DTP5x^> vcD±T^ h-^^-fl^i^M-^ 1 •OCDi'<;UX 
cDx*:;i;^i>:7 hf S-<t tr-^. TbNo-^:? hcD;^i^t 

[0 0 2 4] ^4fiA:^i$H>5NRZl7^-^cD^*;i.— :>'^b 

^iftB-B-r-s/cA^cD^a-c&or. 2m<D</ji^— Sitcom 

::^<b7K-< > ^ — ;b<3-c fey. :^^b7K^ > ^ — 

;5<12Tfc;H(S. ^yN^>ibX>:7';u—:/cD^-';7 li3TT% 
;ux^*;u— i/cD-^— ':7ii4T-iiT-efcy . :^/\';ux>:7*;u 
-T^CDV— !7lil4Trfc'5o m2(?i)^|ftB^-r+Lii\ □ — 
zTitTt^^ /)<4-efey . /\^y;u— ::^^b7nv 
>^-A<llT'fe;Mi\ @/'?;ux^'';u~ 7^(^31. 4Tt?. 4^ 
y\";UX':7;U— :;^l*5T. 6T. 7T. 8T. 9T. lOTTfei^.-:^ 

/<;ux<7';i.-::fiiiiT. ^AJttJ;^o z<D^o\za—^')v 

C ^ t di^'&o 

[0 0 2 5] glsii^'/u—Tf^bTt^V^^'-^ffli^r 111413 

^ $ cfc d 13 A :^ ^ -5 NRZ I ^- ^3o CD <7*;u- 

<DV-^7CDiStfi^-ti:lcr5i:Sii-&(D^^^Lrfcy. E16 
I* X ^— X (D :^ ^ * ;r l/iiacD 7 - ^ CD ^ $ ir «c 
i¥t"^gttcDyN";ux<D±^x^:/ vcDv:7 hfiS^Tj^-r^— 
::^;ucD(5ijT'fey. S7{i?g^£cD-7-^cD:^# 
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Co 0 2 6] gl8l±*SieHlc^-SiiSs£:e<]<ftBa:^;iro- 

Hffifl^flg -5 ;;fttill T- o r . ^ -r s5ft^ — K ^ iS^ 

^- K^c^DA^^*|JlBf■r^(S102Slli), smfSiVix-mm^ 
Pi) „ c (D'M^ ^Hfz y ;u- 3^ ibT^— 3^;n* zfit 
C0 0 2 7J Jiifi;^.^— x^^t/Ufi©-?— ^ro^fl-^-a-i- 

$^xfc<fe 9 ^fT^-^JUA^ •bi^tU L (S105S|ig) . M^(D^ 
— j^r/WPSx^— x<DiSiB^iticfE: L:.r g^a)/N°;u:^<D 

A^f>iiai-r-&(sio6ispg)„ 
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